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 摘  要 
目的：TIPE2能够抑制炎症以及肿瘤的发生发展，并且 TIPE2过表达能够促
进细胞的凋亡。类风湿关节炎是一种免疫多态性慢性疾病，我们应用类风湿关节
炎模型大鼠佐剂型关节炎滑膜成纤维样细胞(fibroblast-like synoviocytes of rat 
adjuvant arthritis，AA-FLS)，通过体外实验分析 TIPE2对死亡受体 5诱导细胞凋
亡的作用探讨 TIPE2对佐剂型关节炎发病的影响。 
方法：通过 RT-PCR、荧光实时定量 PCR 和 Western-blotting 技术检测正常
大鼠滑膜成纤维样细胞以及 AA-FLS 中 TIPE2 的表达，明确 TIPE2 在两种细胞
系的表达情况。 进一步应用慢病毒载体稳定转染AA-FLS，提高TIPE2在AA-FLS
的表达并应用荧光显微镜、RT-PCR、荧光实时定量 PCR 和 Western-blotting技术
进行鉴定。通过细胞增殖实验以及流式细胞术应用抗 DR5 单链抗体 ZF1 研究
TIPE2 对 AA-FLS 细胞增殖及凋亡的影响，Western-blotting，caspase8 活性检测
试剂盒检测相关蛋白的表达，并用 caspase抑制剂 Z-VAD-FMK以及 NF-κB抑制
剂 Bay 同步干扰试验组，然后通过流式细胞术检测凋亡，研究 TIPE2 调控的可
能机制。 
结果：通过 RT-PCR、荧光实时定量 PCR 和 Western-blotting 技术检测发现
TIPE2在正常大鼠滑膜成纤维样细胞表达，在 AA-FLS中表达明显降低。通过慢
病毒载体转染技术，获得 TIPE2 过表达稳定细胞株 TIPE2+/+-FLS 以及相应的空
载组细胞株 MIGR1-FLS。在 TIPE2+/+-FLS 稳定细胞株中，TIPE2 基因水平及蛋
白水平的表达都显著上调，TIPE 家族其他成员如 TIPE1，TIPE3的表达量没有改
变。ZF1 刺激后，细胞生长抑制率、细胞凋亡率及 DR5 的表达量以及 caspase8
的活化量在 TIPE2+/+-FLS均有明显的增加，与 MIGR1-FLS组相比，差异显著，
具有统计学意义；并且 TIPE2+/+-FLS磷酸化的NF-κB和磷酸化的 AKT明显下调，
与MIGR1-FLS组相比，差异显著。在 ZF1处理前 60 min，TIPE2+/+-FLS组给予
caspase抑制剂 Z-VAD-FMK预处理，MIGR1-FLS组给予 NF-κB抑制剂 Bay预处















结论：提高 TIPE2 的表达可以提高 ZF1 诱导 AA-FLS 凋亡的敏感性，其机
制可能有两点，其一：TIPE2 上调 AA-FLS 膜跨膜蛋白 DR5 表达上调，激活更
多的 caspase；其二：抑制 NF-κB 和 AKT 的活化。 














Objective. The TIPE2 protein is an inhibitor of inflammation and cancer, and its 
overexpression induces cell death. We examined the role of TIPE2 with respect to 
adjuvant arthritis (AA)-associated mechanisms of pathogenesis. We also analyzed the 
TIPE2 regulation of DR5-mediated apoptosis in vitro during AA.  
Methods. We used semi-quantitative and quantitative reverse transcription- 
polymerase chain reaction assays and western blotting to determine the presence of 
TIPE2 in normal fibroblast-like synoviocytes (normal FLS) and AA fibroblast-like 
synoviocytes (AA-FLS). And then, recombinant MIGR1/TIPE2
+/+
 and control MIGR1 
lentivirus vectors were transfected to AA-FLS. The effects of a single chain variable 
fragment (ScFv) antibody ZF1 against DR5 were examined using proliferation assays 
and flow cytometry. The extent of apoptosis was determined by flow 
cytometry ,western blotting and active caspase 8 assays, and caspase inhibitor 
Z-VAD-FMK and NF-κB inhibitors Bay was used synchronously, and then the 
apoptosis were detected by flow cytometry.  
Results. In the current study, TIPE2 protein was detected in normal FLS, but 
scarcely any in AA-FLS .The AA-FLS transfected with a TIPE2 expression plasmid 
showed significantly improved levels of TIPE2 mRNA and protein expression. The 
expression of DR5, inhibition of cellular growth, and apoptosis of the TIPE2+/+-FLS 
were significantly increased compared with cells transfected with the control MIGR1 
vector. The levels of pNF-κB and pAKT were lower in the TIPE2+/+ group treated 
with ZF1, whereas the activity of caspase 8 was higher. Before ZF1 processing, 
TIPE2
+/+
-FLS group was pretreated with caspase inhibitor Z-VAD-FMK and 
MIGR1-FLS group was pretreated with the NF-κB inhibitors Bay, results suggest the 
apoptosis rate of TIPE2
+/+
-FLS group pretreated with caspase inhibitor Z-VAD-FMK 
significantly decreased, while the apoptosis rate of MIGR1-FLS group was pretreated 
with the NF-κB inhibitors Bay increased significantly. 
Conclusion. The possible mechanisms of the induction of apoptosis of TIPE2
+/+
 
AA-FLS could be related to the roles of TIPE2. On one hand, TIPE2 enhances DR5 
expression levels and thus promotes the activation of active caspase 8; on the other 
hand,  inhibits the activation of NF-κB and AKT. 
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第一章  前 言 
1 










率为 0.32%-0.36%。随着年龄的增长 RA 的患病率逐渐增加，多数群体研究提示



























TIPE2 在体外通过上调 DR5 的表达促进佐剂型关节炎大鼠滑膜成纤维样细胞的凋亡 
2 





子（Transforming growth factor，TGF）等。 
1.1  白介素（IL-1） 
IL-1 是引起 RA 关节软骨破坏的最重要的促炎细胞因子之一，RA患者关节















1.2  白细胞介素-6（IL-6） 
有研究证明 IL-6主要由关节滑膜成纤维样细胞合成并分泌到关节液，在 RA
发病机制中的作用表现在：促进活化的 B 细胞增殖，诱导抗体分泌，增加 IgM
型类风湿因子(Rheumatoid factor，RF)的生成[5]，同时诱导关节滑膜成纤维样细
胞分泌急性相蛋白(Acute-phase protein，APP)，是 IL-1 和 TNF 的某些生物效应
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